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(54) MODULATION SYSTEM CONVERSION CIRCUIT AND OPTICAL SIGNAL TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a modulation system conversion 
circuit in which a frequency band is made broad and a signal with high 
quality and small noise is transmitted. 

SOLUTION: In an AM/FM converter 1 1 provided with an optical frequency 
modulation section that receives a multi-channel AM video signal and 
outputs a signal light of modulating an optical frequency, an optical 
frequency modulation section 1 1 1 outputting a local oscillation light with an 
optical frequency apart by a prescribed intermediate frequency from that of 
the signal light, multiplexer 112-2 multiplexing a signal light and a local 
oscillated light, and a photoelectric converter 10-3 converting an output of 
the multiplexer 112-2 into an electric signal and providing an output and an 
optical heterodyne detection section 1 1 2 providing an output of the 
modulation signal obtained by frequency-converting the signal light into the 
intermediate frequency, a ratio PFM/PLO being a ratio of a power PFM of a 
signal light at the input of the photoelectric converter 112-3 to a power 
PLO of the local oscillated light is selected to be -8dB or over and +8dB or 
less. 
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1 

mE«^ttia«©*MH«R«i*«ftfc3fca«R©B 

^a© tB a caa u t m^-r -5 jtt^ifa 
aaabfcaaaastHrt-rs^r-a^-f >&&g&i 

£*au /0 

FM^ wi&m%mm.%(z> r\ u— p lo^ <ott p F m/ p lo©m 
aB^y- □ y-r >^fegB*^ & tB* s n* aaa^s a 

•*«ilbT»6*l**HI*«BMi«H*OCNR (*& 
»»*l*lt) *4 2 dBK±fr«J:5K:WBPFll/P 

Lo©a*ajrrs£fc*aat-r*»aaiEtt©*a w 

#5$aaie)&. 

C ££#«£-r*aaa' 1 Xtt2 E 
[B*«4] «««a*A*b, TfcJl&iStSPbfcm 

MB«*3tiaa©+MaS»#tt«ftfc3fca«»©a 
«*«3t*lB*r*3tt««»»li*at, WEBf«i 

^a©aj*ft«ft«^fc**bTm*-r*?t««»*a 

iSa*., aB«^fcAabTME'l>Ma«»^a« 
»*»bfc3EW«^*ffl*'r**^'5 i a^ >&i&gB 

aEftaaaaa^axwafc's^ny-f >aaa-c«3- 

a*.* tsaat-r -saa^scaaiaa. 
[B*a 5 ] aE*Ba*js#»**aa«, 
mE3t«aa*«^a»cA*sn*«»«^*»E-r* 
»gB#a<t. ^ 

oa*«a«^tii!«©wffTf^a-r-B***ai:3^6 
a:*jit*»«fr*»*3«3xtt4E*©*a*sc* 
mass, 

[a**6] TOE^B!ft««4i-|»*^a*«. 
[a**7] aE*saaj£#a*^a*t, 

ttEtta»a*a^»k:Aaan*««aa*»-e-r« so 
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2 

#E#a<b. 

WB*HE¥»©— 3 ©Hi* cfc o TIWE3e««**P* 

a©ma«*3fc*Ma*wT*3ttas*w*ai>fl»sfc 
5ut tt a if 3 4 B«©xn^r ax« 

HR. 

WE*«*a*«*a©tB*«^3tt* 2 »grr a 2 &a 

ME2^lK^a©m*©-*«r^3iSSPbT, 

19 e 2 #«#»©%> 3-*©m* fcaaa-ftnaau 

**b&«««#&ME#H**«#aKiS«T3MI« 
«fr*»**3X>44E«©3Ea**aESlHtt. 

aa*j * Jii£»*sfrr a aaaaa#a t . 

MEfllfcftM¥ft#*nttftflM b&a#j&» 6 aE#a 
»»SE«*a©ffl*«^3tt©3tJBS»«J> & #Xtt89E» 
»»Sbfc©fta»«»«>S*SHiau *-©*Sta«gat;:jS 
CT. mE3t««»*>I*aXf4lWK*««»l6«*a 

fcaaaasin c t*w«i-r* 

aaa i ~ 8 ©^-rn^ i aKeaaxiran&e&iBi 
a. 

maaioi MEjtaaaaa^&'sAa-rsaa 

ct*itttt5ii*is i ~8 ©^-rn^ laicE*© 
aa^staama. 

[aaani mE3t«'a»«a^a^A»an*« 
o ? h«a*a*-rs^a#Ri, 

o«»t*E/w p v h«aK#*"r*Ji 2 ©j&#£^- 
n-emamu 6A£-*naiTttB%Httajereft 
©maaaft&tf mEa»»att©a 6 sricfiH-r sa 
#*a*r**«a**at*a«.*;ii:*a«ir« 
1 ~ 3 ©v>ma> i a(cBtt©aa^aaa 

a. 

aaftsaa-rsftaaaaa^aa:. 
»B«a*i:»a©+Ba«a«w-(tnfc3tta«fc©a 
«aajt*m*-r*3ta«ft»«#at, itEfl§*t 
mEa»aa)tt*^«r*jt^a*at. as^a 

*¥fttsi*. mE«a**A»bTWE«pMa«» 

«»t*»6aaaa*a«»aat. 
aBaa**aaa»©ai* k J: o x&g^p b&%a 
3t*a»-r*a«*at*6a:*3ta«aai:. 
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& m z. -a ytrnm* mmm \z & <^t . 

P fm £ t9E©gBf£ig3te©/t "7 - P lo <t © it P fm/ P lo© 
tt*, -8dB (^->^;W £*-k, + 8 d BSKTt-TZ 

c 1 £BB£-r*3tB*ieatBB. 
r»#Bi3] mettasBBBK^x, sata^^T- /<? 
D^-r e>ffl;fr£n*&B«-*ts:Bift8:&Bb 
T#£>*i5BilI&WftBB#<DCNR 

tfc) €r4 2 dBJW±i-T«.J;5{CHtrf3PFM/PL0WM^ 
1 3 Ctt®%B*ei3££B. 

[it*3Si5] maB3ttH«*sew*a'vA*T*«« to 

l£B. 

MB*«Bft*Bn-r«BBftttR¥a£. 
&»^B^a©ffl#B^tt«>3fcjii£B«> e> sfxttBEB 

©f£»twi2/H □ y hB*K*t*-r** 2 ©sua-** 
©a*«*3tatf me»»»«jto«> s # csH-rsB 

mjftm 12XB13 BttQftBBficBBB. 40 
[BHOffMttKB] 
[0 0 0 1] 

*a*ittj£»«BBfl!>3teeB 
a. $sfc»b<tt. s«S:»sij#-a$nT 

#fC. /tyi/^y^X^- (PDS) JtJn 
A# ? AT-*fJffi T -5 CD leg b fc£B2r£££BB;& 

[0 0 0 2] 5<7 
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[&*©&«] SHE. ftHfc*v»T, ^ft^WI 

i^sem^tbt, je*««»B#«3ttB^(c 

* JMfcBB^ofiBlctfcB LT¥B# U— if «BBXM 

u ^-co3Ss^pbfc^ft^*^feji-ra^iC: <«ta 
esi3RTroessrej*a^3tt»iR»*** <i5c tan? 

[0 0 0 3] C©RH£B«feT*&«>, &J-*>*)Vlk 

»mn * -v > $> s> a> b j&b&b^r b t#> e> 

¥B#W— ifSBB*BbT«eaT**iC <«T. ft 
B^>*;HBSUT©FM-TVeiM;frS,i:^5) #81 

fg^n/t, ftB^^>^;nag!iT©FM-Tvesi^ 

b#>b&#i=>, ^O^stTW:, J-^y 
*;i>£B&bTj&>eBRbfcttntf&£-r, ^^>^;p 
B«H»jW£B«-C»B& BBBtfft 

[0 0 0 4] — itl5.i:l/44 ! bOi:tT, 

SrftfcMU 8I«T-!SlT*ft >*;PftBB*fc: 
SITS^S (ETF— BFM-TVeB^SCiV^) *< 

ws(tB«*nfc. -«FM-Tvesi^s:«, m&m 
s. ba>*>, 3teai*n*B^ttja:#«-ctt»s*t, b 

BI C*B^*CifcJ:t)tt^ElB-C«B-C*. M 
b e. ttir— V fcfffl cOHffl ©3 1 a. -± «fc 

[0 0 0 5] 

[*f!4>*ftLJ:5it5Ri] b*»bft*»6. 

>^;i/ft#«#«:-®bTji&igi:^p-r?>^isi§«. t<e 

5)5. BJEBB^SS («T. VCOifBt) *BV»TB 
SESnTir^fc*, VCOOA*H»»©»««RfcJ: 

BfcVCOOAfc-f $f>XttB«»lc*v»T*£ 

HjjJ»H^T»*. 5^tftti£©e«KttB?JB&BB» 
««<DTKtt7i?^-ft3SICDBSS[& (09^.ti9OMHz) fC«t 
oTSfE^tl-Sfci*, VCO<&ffiffl-rs«^(Ctt. 90- 

4B»B»Bi:!te*. B^ttf. T-VydWL&O) 
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5 

c o &mm-r -s m&\z ttHwuceaiTS s * 
m&m~m.i twit^i^tsv c o zfEm-rz n t 
[0006] zommt, ^©Jc^&itswTKi&stt 

[0 0 0 7] /0 

•7 - P FM t MI B J^g&fgUft ®/t 7 - P LO £ © Jt P fm/ p 
L0©t*-8dB +8dB^Ttt 
% Z. t *«*fr**IPI^r**»l3BSTf»*. 
[0 0 0 8] St*3S2E®©S8lJI§«, tftEftHtt 

WWMHS^tU WEJt^n^'f ><ft«as*6a*s 

^©CNR OftSHfttt&ffJt) 54 2dBR±tf5J: 
•5 tcME Pfm/ Plo©«*»3£"*-* Z.£*&W.£TZ>m 

[0 0 0 9] »*JS 3 E«©fgW*, mriB>tJliS 

4#RfT Sit 1 Xte 2 E«©&SI>*5££&I@JS8T& 

[ooio] sfc. g»*3S4a2«©^^^ 

&R^J1 &R^ jft L £Mfire * U # T 5 p d^-f 
>&ifcS5«t. WE3t«iftft*BI#RXtt3t'\'5 l ay'f > 

[0 0 11] flt:ftl5Ett«>89it2. MTETSSi 

lWrE3t««[**«*RKA**n* 

**MB*&&E-r«4He^R&, WE^-E^a©^© so 
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6 

— oftWEStt'S'x-o^'f >ttift8R©ffl*^ll«#«tjS»« 

3 x«4 E«o*p*scaE»ia»T?**. 

[0 0 12] H*S6E«o5SKtt. IMBTOHI 

^E^^^ny-r >tkwimzmx.z 

[0 0 13] f-fc, »*«7Ei£©5SBj« > ME*g3£ 
«««^£$He-r**HE*R£, ffJE#SB^R©— o© 

u*KJ:-DTmE*»«[»:*Bi#a©ia*«^3tt*ai* 

[0 0 14] lf*JH8E«©S!^«, iife^gSil 

S^iSfgis. ffiE#H«RSE»l#R©tiia«*3te 
£2«-8rr*2fl«Ri, WE2»«f HOW*(Z)- 
**3tt»flE*BibT. 3tt»R*PIL;fctHa*fl>E3tt'\'?- 

p^-r >ttaas^tt*6-r*3tai«*ii*si:> ME2# 

«««^*l»E3tt5ft«*»l*RK:jS!«T3as»I«^tbT 

a* t z ft® <D^tm^mm t a» s & ■& n t. tr «■ 

[0 0 15] W*3S9E«t©S!W», «E^f 

«^*»6lttE3tt»»**H#R©U»«^3tt««ttH«[* 

^©afflllJRKjSDT, MEttJlfcR&SI^RXfclHFE 
ftJ*ftR5B«#Rfc»»ttWStoAS»»*R««jtS 
Ct*#8ttt*IS*l 1 ~ 8 ©<^Tft#> 1 JgKE®© 

[0016] mmmi oeftofmri. iME3fcjsti 
iftWcsw^R^A^rsmft^fc^s-^Asyuy 

~ 8 © i ^ce«c©^sb^^iiikt?»5. 

[0 0 17] Sfc, It^JSl lE«0»«tt. WE3tt« 

r*SB2©i«»*-€-n-?ftttab, ltr 

E*H«R*W#ROia*«^3tX^i»EJB«*fi«0 

«a>&tffcaH-r*»****-r*8****Ri««iA 
set fr*»*s i ~ 3 ©v^-rn*^ i scEit 

[0 0 18] Sit. H#Jjil 2E«©^BJtt, 

asai^Rt, WE«^3tt^©*ras«&^»atnfc 



(5) 
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E*P#a**0K©ffi#K:J:oTaftS«b;fc»«3t 

3t««»*«#R©m*«^3t©^«7-PFiiimEJB« 
8S3t©/W- Pi.o£©JfcPFM/PLO©«&. -8dB 

[0 0 19] ffi&Rl 3E*©89itt» f}fB^j£ 

5 fc|&E P F m/ Pi.o©**Rjrr* c t^#«<h-r^.i» 

[0 0 2 0] *&, MF^Qfl 4E*©3S9itt, MBXH 

Tab -So 

[0 0 2 1] S5fc, fflf&Hl 5E4K©%9!tt. MfBTtil 

2X141 3E*6©3fc«*je2ft««T?**. 
[0 0 2 2] SEfc, 1 6Ef£©X91tt. WE3tA 

HStftifg.!:. MEMIkKfKn^RAtMlkKfltnU 
fc«^*»6IWE3tH«*«W*a!©ffl*«*)t03tt«ift 
& CXttl»E»»»l^©7fc«**y> 6 #£8hI±1 

[0 0 2 3] *fc. fl!:#9f 1 7£«£©»91tt. IIEXM 

Tssg2©j&#£^n^njSffib, #^*s-&bxt9 
EJie«jft«*Bi#aoHi»flr«)tRtf(WfEJB»*«Jto 
t$ & ^ncsgB-r ««* £B£*-r « &#I$*^R t * ffl A. 

SC:tS»«it5l»*Sl 2Xttl 3E«<SD3fc«*e 
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[0 0 2 4] 

SB, 01 (a)~@l (c) fcf ©-i^^Sti 5 l:, J£ 
f«AMX*MT?^i$n&fi# F M b~ tf ©3fc F 
M^P^^Sr^^x P y-f >** IC iOfftF Mgpf£ 
#£bTfflHibT. &flra3m*9IJEXHL%fiig:BftK 
2S«T*. 01(a)ttft{t^ei£3£©lOOW£«gfi5c£;?; 

•r^p-vi'HTabs. yemf^fcvkmwioMt, slt 

(IDA*****) 1. 3te3l»2, ONU (%M«t«% 

U ONU3*6Ul*$n*AMIftftfi^4Sfit5r 
IslfSMMMH:. MX.fifSflrV«#T« If 5*4-7— -7V 

t^eigl©-lii lt#x5 i 5. is. 

*5, £©«k3&ft#*teMgB©;|8EgfcJu #tHGI<7>^Bj 
^IC^S" Optical Super Wide-Band FM Modulation Sch 
eme and Its Application to Multi-Channel AM Video 
Transmission Systems", International Conference on 

Integrated Optics and Optical Fibre Communicatio 
n, IOOC-95, June26-30, 1995, Technical Digest, vol 
ume 5 - Postdeadline PapersIC|Bt££ 

[0 0 2 5] 01(a){C*-rSLTltt, AM/FM (M 

mxM/msaam) p^a-^h^dfb c»tsm 

S) b~ *fl2*6*«*nTV»*. SLT1H A&ffe 

— JgbTFMg*««-^C^gSb, ^&bfc#^>*;l> 
B*fl&«^ Ic <fc •=> TftgE^P $ ft&7te3S«* i'l/TJtfi 

i:t5/Vr>WWi'- (PDS) ^(ctoT^ 

ft^SeMT*. ONU3H ?t«^glS.^FM/AM 
P>A*-^301t<toT, 3fce3H8 2*?>bTe2&S*lT 
Zfzftfemiim ^ilT, 3t«*«b, AMWflf 
fcttHbTtHA-T*. fW«*i4tt. ONU 3*^ 

[0 0 2 6] Sl(b)tt, il(a)ICStAM/FM3>A- 
-^ll©rtg?^S*-r^Pyi'0TfeS. AM/FM 

n >a--^ 1 1 t*7£Hftft£nffii 1 1 p y-f 

»«»«»112M£*-&«S112-2£PD <7*h^-f* 
— K) *6?5:S7ie«^S§112-3«r«^.TV^. — 
7t«2Ejfea^FM/AM3>/t— ^30tt, 01(c)fC*-r 
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a J6lft» K «fc o T A M ffcwr * . 

[0 0 2 7] HlOftiKioT. HlfcjR"rftflMH5 

«»ft$MW#asn&^*>*;p©AMifc 

ffrFMV'— ' tflll-l*FM^B3-r-5. %^\f-u^-i 
&SB1 1 2tt, ftJli£l£^g|$?Sig§il 1 2-1 1 1 2-2 

tfflV>JI6AfB^ >*feRj^K:J:T3Tl£#*AMA;fr 

«**3CPIJ«»«#T, * & 1 1 2-3"C3t« 

sh^ut* use— »FMSBpj«^*aia-r«. dfbv 

— !f 1 2*ffl ^fc2HBfl!3fc»BU TtS^^Sl 1 2-3*> & £H 

[0 0 2 8] 02(a) fcjtt^n^-f >»»»H2©m* 

#J£, EI2(b)fcFM«pgi532tCj:-DT— jgbT«iS^n 

?>«P#^^>^;VAMi*^^©X^^ 

H2(a)tt, Wl-jfSFMJEi^O^^* N;P©1'-£>H 

•5. 02(b)«, 4 0 5 L ^>^;l/«0AMB*»m#*«p-r 

[0 0 2 9] Bl(a)~l(c)fc5ftT*J*©3fcflM»eSI8« 

u unsjtcaigfcfcaiaiu sinitcoFMfiii 
* * mmmmm \z <t o t— js b t^p * > * ;p a ms*#[ 

fifctCtntf, fie*VCO*fiJfflbfc-jgFM-TVejM 

S6icfiJiTK:Biwr<5**M»r«k*#«lj«**8fflr*J: 

[0 0 3 0] HKa)RtfHl(c)fcwT*J«!a*-&a;ft*- 
JgFM-TVe2l*SCfc*3ViXtt. ONU3F*3©ftS^ 
M^FM/AMaW^- ^30Offi^>®^- (-Ttet>%, 

{t^JC«S|bfct^fc#e.n^)CNR (Carrier to Noi 
se Ratio : j»2!»2*Si«Jfc) (Dtt^, fisiit-r*^*>* 

bri^b, CNR©3$c#£Bi$ < J:bT3^>*;|/& 
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*M5Lfei^tH ±B0>*lJ*fcJ:r>T»Sft-5j£JII 

*fbT*^BJtt, 3=-*>*;p***5-ri:a:fc<CNR 

[0 0 3 1] 03(a);ELtf03(b)te. BKbJfcfT^f 
/0 P ?f >MSg&l 1 2 »c*s V»T3tt«SE*»l 1 2-3>sA* $ tl 
*«^3tt (FMW- ifft) ©^7-PFllt3t»ife»S« 
*a»112-l*»6U*Sn*JB«»«3t (D-*;i/l/- 
Ifft) ©Ay — PLO<h<Z>itP F M/PL0£> AM/FM 
3 >A— * ll©ffl;&* ^ fclSV>T*flflHtS AMftM 

^cawi/fcttocNRciifis^t. ::-e, 03 

(a) (JFMifX^^ h «t» AM 
&3fc&*2.75GHz©«-&©fiiJj£ffii£5Sb» 03(b)«3.85GHz 

*0 «*P^HjSE^^2. 75GHz 1 3. 85GHz® t€lr, -^*V?n22 
OMHzo-p/ch, 280MHzo-p/ch-efe^)„ 

[0 0 3 2] c:n?.©0{c^-ri:-5(:, AMSKM^C 

CNRB, FMb— ^©A? — Pfm^D — J&JH'— ' if 
JtO/X"7-PL0©itPFIl/PL0©<a^ft#bT^fl:-r 

$e»lC, CNRt/^7- JtPFM/PLOW^tt+M 
H^SCW^^SfCt-pT^-fb-r-S. 03(a), 03 

(b) ^S, CNRiiSf^iftSOU ftA-7 — tfc/^Od 
Bifi^T*-5C:t^t)*^. bfc/Oi-oT, A>7— Pfm^ 
A<7- P L o©J* P F M/PLo£^a©«SHK:ft!l0rrs C <h 

j0 t?, Bfa©cNR*#*rt*»?r«t&a. 

[0 0 3 3] t:5t. CNR(CP|-T^|5lttCA 
TVT©fcj£i&:it©3it&te4 2 d BWiSoTnii. 

\t. FMu—tfyto/tv—Pmiia—ijjiu—yfyto)/* 

I4±4 d BSft£.&tr&S£*&3. lfc*bT, en 
<=>©£# £#ltU 03(a);Rtf 03(b) fcjSTWttfc*:* 

dBJW±<&rSSf-5CNR©#ttSr#^feJe)C«, P F M 
40 /PL0©tk5:- 8<P F M/'PlO<8 [dB] fcf&Wr* 

[0 0 3 4] ^tC, 01(a)S:C/01(b)lC^-r?tm^fe3§ 
gi«AM/FM3 >A— ^H©*^BJlCj;^><acomS 
02(a)M^lC04~08*#SSbT^^'r-5. ± 

— If 1C i o T«J«-S tl5 F M W— if 1 1 1-1 ©aA«SK£ 
A^M^CIS bT^k^li-S C t IC ± Tffi^-r -5 F M 

u—*fyt\zytmWL&.$£m$:frHT^z>. vfrLu&t>. 
zwrns. fuu— vmz\-i. : &xnffi.v>mt\z±ix% 

50 aa^ife^dTbS^CI?. %^\y-ay-omt}\z 
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FM&iififcfl-fc-^Ttt, ^-CDX 
^ h^tpffijfiftfg: (02(a)<O0iJTtel.75GHz) £«p 

^fc^f^tc^stO/Ota^eti^FM^p-cfe^. b#- 
ifcic&s. fmv— tf^sw^o— if 

ft©lgiHete»$>'=,il^&9. £*l£«FM«Pg|$32t;:<fc 

ft Ji cd t$ e> ^ d — fs )VV — +f % <n% m &&co «$ £> 
^fe, FM«Pgi532lr<tO«i«-rs<i: J ^«D$S«JC^^> 

[0 0 3 5] 04«, Bll(a)tC^-rAM/FMrJ>A— 
^llcD^BJfdcfcSffiW^^^Sr^-r. 04K:fcl,» 
01 (a)Xtt^l (b) \Z7n?Mf8.£m-<D%<D\z\tm— 

om^zmiT^z. T$z\z7R-?m<z>mmMm\z 
i=^Thmm\zm— vmrnzitm— <D$m%ttrtz>. z\ 

cO0C^-rAM/FMn>A*-^llBtt, A*AMB*f 

m*#cD&t§£i8o° s^e»-a-r»E-rsMij^iH§§iiB-i 

<fc, gS>#@2^11B-l©2ocDW^<Do^-;£<Df|»« 

jsnssggg 1 1 B-2 co m *itf^ & -5- * a mm 

raSEg§§HB-3<fc, ilMBtP^PSilllB-3<DtH^«^^ 

M»»lHg§llB-lcDft&^(Dfcli^t*o*<*^-fi§F 
M^P^»i:$:|HlffiT^JEi£-r^l^*§^fi£§§llB-4*«Tfc 
tC<lx.TV^„ AM/FM3>A'- ^HBTtt, AM?* 

mm^&mw>ftmm\B-uz£iT&i®&Q' tiw v>m 

fficDH^T^KU -JjVliiti (firffl;0 - ) SrFMI/- 
Iflll-lCAftU ^©ffi^^^^T-u^-r >&&gBH2 

^i&m?z>. yt^ay-i >&WLmu2\t. xtiisnzi 
yttmzx^Tuy^ >mlt, ^e,tcPDii2-3tc 

PD112-3d^{ti^^tl-5ffi^m^i:. ^®)#gEg§l 1B- 
l<0 coffin (fiffl;180 - ) Hl^<iftfl^ 

l^ffl-&fiS;iillB-4fC e fcoTfgffi-&^^n^. cot 

i so" ffind^ mft-s&m 1 1 b-4(c a* s ti-s mm<t 
7tra^lsapm^7t<oAMapfiE^tl^«cDfi$a 
-zmn\zte.z>£.o\z. mmmmmuwzmmmmn 

ft, ^ e.{CjlMStr B 1PfiSllB-3lC<i;tJTilM^f^il^ 
Stl5. bfc^oT, l^ffl-&f£ggllB-4(Z>#A;>J<i*§- 

l^ffi£j&SllB-4fC:fc^T&*CDAM^PfiE#£;ffi 
fS-r^., PD112-3c0fcb^O^.^i7 h-;P$rS+(l)C. il 
®Nfr B 1H^iillB-3<DtiJ^<7)X^^ Wl^(2)C^b*:. 
ft*, Cctftt, &ffil£#£#IBbT^ffifrfiJc£fT?*i 

^s^bta*. ^t^EL, mm^^nommz^ 
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i tc^T*j£^sgic*5ViT mm\zmm-e& 

CO 0 3 6] CCT, 05(a)&tf05(b)£#I*bT, 0 
4fC^-rAM/FM3>A*-^llB{Ci3^-53t«^glS§ll 
2-3^A^$tl^>#^ (FMl/-if^) co;i<7— Pfm 
t d — * ;H/— y 5 ^ "7 — p lo t © it p fm/ p lo t , 

^*§-£fi£i§ 1 1 B-4<0 tU UiffiT \Z& ^Tig-jg» F M 
M^£«PL;fc££cDAMI!*ltt«^<D*g-&2;fc^ (C 
SO : Composite Second-Order Distortion) TkZfjM.'a 
10 3*S* (CTB : Composite Triple Beat Distortio 

n) v>m%\z-o^xmm-f & . 

[0 0 3 7] 05(a)«FMm^-7.^i7 h;KD*^Jli&§& 
-r^fe^+P^H^*^. 75GHz<Dig£-©$J;tffi, 05(b) 
^.85GHz<D^<0$]^M£^ft^*ft^bT^-5. -^b 
T, £>CD0fc2 0 5^>*Jl/<£HKj£4#te£*bT^ 
S„ 05(a), 5(b)C:fc^T, lllir^f *H4/^01(b)lC 
^•TAM/FMn>A*-^llCO#ttt?*0> SS^T^T 
4#tt^04 CiSf AM/ F M 3 >M— 1 lBcD#ttT& 

20 i&SW*2.75GHz£:3.85GHzCD£l*, -?-*V?ft, 220MHzn-p/ 
ch£280MHz 0 -p/cbT^-5. Z\(D£?\Z, 04K;f;-r#§fi£ 
fcintf, AMSMrSBStSCtCioT. 05 (a) K 

^-r^-g-Ttt^fp-e^-r «t 5 pfm/ plowm*^^.^ 

W$CSOS3S:Sn:i^rf5. Sfc, 05(b)co 
»^tt^WC*-rJ:5fcPFii/PL0©tt**A!tt^* 
CSOtCTBfflM^&itSutiiitTtS. b 

Hco«9P*iSffl-r*J:£»C«k-pT, CNRtI* (CS 
o, ctb) op|**ijS:«-rsc:t««flr«T**. 

5fl [0 0 3 8] 06«U 04*#MbTI5iBJbfeAM/FM 

3 ^ 1 1 b t i5i^ ic a m^^*t -s fc ao ommm 

/FMa>A*-^ncTtt, r?5>x 
bfcJtS^giill 1 2C-3*ffl triTJt'ST- P >&Wim 1 
2C*«fifebTV»*. yt^uy-i- >^«g5H2CT*«, # 
^(O— Sr bfc 2 0fflPDi5> e»^^^mi§l 1 2C-33&t«fiK$ 
tlT^iT, }t-&8Eg§112-2#>e>2'PCDPD*-eco 
3t^Stt-gcbT^-S.„ CCOS-&, 7t«^Sll2C-3T 

^ a*ffiT?§«$n-5. 2^><opDco^-n^-*n<ogit^sv!> 
izmzf2.z>&?\zKn&mm\zc-wmtfL2nT^z>fc 

A^b^^^ns. 

[0 0 3 9] cko^-&. n7>xh-i/->-;«tt5 

C£©#S(0 1^«, FM1/- *f%<D&&&.m&frtL& 
Mty*>gtcW2.<. a—f})VU— tfTtO^S^P^ 

lr>©#Stt, 0D^«*[S]ttie^^e^S7t^Sll 
2-2COffi^?r2-Z>tfefiJfflbTV^Ci:T*S. CtliC 
50 ±^bfcJ;3CJljSSc^^fiE^sb^t)$n 
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SKKiyoshi Nosu, Katsushi Iwashita, Nori Shibata, M 
asao Kawachi, Hiromu Toba, Osamu Ishida, Takeshi I 
to, and Kyo Inoue, "Coherenct Lightwave Communicat 
ions Technology", pp. 76-79, Chapman & Hall, Londo 
n, 1995JCpb<lttB^$nTV^. 

[oo4o] m^com^.tm6(Dm^tt^.^ii. mico 

•5HSj#I2S§11B-K JgHPSigllB-2, RtfiIJ§Pf MSI 

«aj^.«OMHz«±, 350MHzaTT?»frrnttA < . JBV»& 
tt3«^q a a /0^«T&5;fre>T-&£<, *— jfeflff-Cttfc 
V>©fcJ\ ftftft (— jgFMfg-it©Jlfei&) t&5i«6 
/&g§HB-4T-;fc3;^\ A*5>X H W>— A*^;:H:^n^;f-1 : ' 
tt»^£^ffiT■&3. — Hkv—n«iaS«jgT 
(PD) #2^4HftOT, H4lC* 

HC*fJfo-t3«J&) t3ta«« .(Bl(a)fc*-rONU3K: 

^-f ><*ift*fT5J:i*»a*b^. a*^>x Ki/->-A* 

[0 0 4 1] r^ltttLT, BUOttfttt. ft«££ggl 
12-3®HJ*i, FMW- tf 111-1 ©*WHHtKStJ<* 

<k2>041C^-rAM/FMr3>A*-^HB©«fiET?tt. F 

Mi/- yiii-itjt'ST-p^-f >*ftffi^ii2**^-rss- 
«^saii 1 2-1 0,112-2,11 z-wr^xifimmffln slt 
lrtfc^esn, Mffiisretcfe^cDT?, fmw- ifm-i 

[0 0 4 2] — 2f, S61C^LfcA7>X h*l/->- A* 
fflt»*«j«0«Bftt, «»T**5MIErt»*tFMP— tf 
O&tDtztfXte.K. ft)VU~ tf©fc©t>-^tr;i<h/Ot 
■C#-5,^T*-5. . dOjGtteO^TKi, FMW- 

•tf 1 1 1-1 1 P D 112-3©|HJ©Si«)&*ifc*fc«, «t»»&K: 

(D— fj)VV— tfll2-2©tB:*j) £<£<-r -5 
-5©T\ tfft©3$g<0£iT©;^g£:/h£< 



(8) #i¥9-3 2 6 7 6 9 

14 

[0 0 4 3] &fcE7£#fi&UT04fc:3S-f AM/FM3 
W"C-^llB©ffiO^Jg^fcr3V>TK^-r-5. 07ic^-r 
AM/FM3>A- ^HDtt, l34Kl5VrAM/FMn> 

2, awttmnssiiB-s, R^^^a^-r^&gBn 

i^TFM tf 3t *3t»«*Wr **»*«W»1 1C- 
70 LT^5„ CCO^Jfi^j^Ttt, FMU— tflll-1© 

A2>£f£l!)#iBi§llB-lT0° £180° i;2MlT* 
180° lOf^^ftoTO' M0ftflre«tt&£m 

[0 0 4 4] 08tt, 04tC*-rAM/FMn ^11 

/FM3>A'- ^HEfCte, FMU—tfl 11-1 ©{!}#£ 2 

&nm.mmz%tm-rz>PDuc-2, ^©tB*ia«{i*f© 
20 ^rapsggnc-4, mmmmmmmic-KDtiiti&Rm-r 

S&ffiKteggl 1C-5, ft & Ktt#te»i 1C-1 © %> -5 — * 

©tH^ftttWReBiic-soffl^-cjtaiflEagwr** 
&m&mmnc-wsmiz\zm't<onx\,*z>. ^lt, a 

M/FMP>A-^llE-e«. ft3£3=^IElIllC-6©tb2l 

ytzyt^n?^ >&femi2x°&iWivxn%-mFM 

[0 0 4 5] 08lC^-TAM/ / FMP>;\*— ^HETtt. 

f m tf 1 1 i-i ic&ut a^j Au^kmmmz £ o 
wsnfc3tt»»*3Cw«#**3t»is»iic-nr24}-iR 

30 U — *Sr>e^ft^SBgllC-6CA*b, 

Diic-2ic<toT@m«^c^bfc«. mmmzx& 
mtmm \o.-z\zmmx xts vxytfrt&mi ic-i ©fts©m 

OtB*3ttOAMSEW«»&««-r«. £©«•&> iiM 
SE»llC-3iil3g«FI«IPSE«llC-4Trtt, AMMA»«> 

£>„ 07&C/gi8C^TIISS^^t?«, H61C^TA*7> 

lCPD£^Tfttt^g|Lfca};ftT'AMaPj&#£*giS 
LTV>&©<hg<^ FMl/- if lll-lfr<=>©i£W£*i;fc 
5ft^©#MTAM^!lfi£#£ffi$&-r-&., M7>XKW 
->-A^ffl^fc«^04lC^Lfc*fiK©*^(Ctt, ^ 

fe©gKTAM^SI^*ffi^UTV^©-C, PD 
© m JJ O-T ©^ WL§k \Z t> fc o T A m^hj&#-s> f m 

v— !f©^s<$e^*iss-rs^£dt.T#^„ 

50 07RZ/S8©«Jig«. gBfi^^itiD-r^©-?. iii^ffi 
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\Zfc&m\*lifi&2>z:h£* a— t})VV— Ifll2-1O<0BS5 

[0 0 4 6] ft*>> H8^^mjfi^SgT«, ffiffiSK 
SllC-5*JHV>TV>*a*, PDllC-2<0«ttK:j;oTEte 

K(BSiic-5**ii6'rse:t*ST'grs. <t 
^ 6 5zB-< S B 1 3 KSRf *«*IBTr t> m *T * £ . 

E-lRtf 1 1E-2C <fc o TJfiffi U S £ tCjQttftS^Sl 1E- 
*«JHl^-1f©«»»*6»«f^fcjBHT*» : iF*l»* 

LTlF^A^StiSo &i3, /Mn*;Mt6«^: 

JMStt&fcOTN&S Y.H.Cheng, T.Okosh 

i, "Phase-noise-cancelling dual-frequency heterody 
ne optical fibre communication system", Electronic 
s Letter, vol.25, no. 13, pp. 835-836, 1989.] . 
[0 0 4 8] ££T, AM/FM3>;\*- £MlK0ftfE 

Kiaa-rsBiK Bi2aiXBi3fc3R-r#*tai»«ic*w- 

9fc45HT\ dftS 5 »4AM|ft»WC;H □ y h«f 
ffi*(A)i:lT, S^Sc90MHz— 450MHzOAMSfe«ffi^t 

«»*fp=2. ighzo/w p v hwvmRMsnft 
•jswwwsnsfecDfcftft-rs (bu^oo) . bi 

(A) KjSC/tftAmffi C^oTFM I— If 1 1 1-1 
*3fcFM*WU MX.fi. +4>fflifcSf 1*193, 006.1GHz 
t-r*3tt«*»JCBfll**IB*"r* (B14©(B)) o * 
ffl»»«Bailloa*(B)Jctt, FM8«fi^©fMH 
ttfcflfcWLTFMl/— ■ tflll-HC±*«>6*fAf-l3WJ« 

tS/^ny h«^<&»&StfiS3Ml±fp (193, 004.0GHz 
&tfl93, 008.2GHz) *^trft«^**gn*. 

[0 0 4 9] JtAfa^ >«*«112tt, ftHttftX 
B«lll*603tt«***B«^3t(B)*A*4:UT, B 
14<& (C) fcSTttJHSScSSBSlSBl 1 2-1 6 ^)^S6It!JS 
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*(C) (21il7?»a»«*IB5ttHS[ftf2 = 193 > O00GH2i:-r 
«^*3tt«««»112-3^6W*-r*. B14CD(D)«, « 

s^&sii 1 2-3^ s £ nss«, f M—m&m&tt a» 

07^^ hjl/^f e %«8[ftAff%tBSll2-10UA 

tto— *^i^-ifii2MoojB**iwie-e*o, 

ft f 2**«> e> A f 2T 5 *3> 6 V> £ % <D £. & o T US tf> 

*«FM-JS«i*»(D)lt *©"t»4>««fc*F 

10 2£§|Hfcfl-f2fcLT. SgKHPSffAf ( = Afl + Af 
2) T?«>e>^*:*><D£fcS. ««FM-Jg£Wf£ 
#(D)WU IWIPttC, D 7 MS#fc<fcSfl-f2±fp(0JS 

#(D)tt* +'i>«ift»fl-f2 = 6.1GHzi/WPy h«#lC 
cfc £ f 1-f 2± fp=8. 2GHz, 4. OGHzOSJf «jBcj*#*^ 

[0050] ytm»xmmm*9t<tot:mB9tw&t(Qa> 

i^tl§, — SFM«Bj«»©«««tl[fc©lJ>6 

*0 «fi/WDy h«#0««H»ftfl!)tJ)6*ff4W-- (Af 
= Afl + Af2) ) HBFMfcBJS&dOftfc/vr . 

ay hm^o— H**J*»*, A*> KAA:7^;^11E- 
K 1 lE-2*«V>T*n*fttt 0 Hi Lfc»***Bl4<0 (E) 
R^(F)-e*So cn^S^^ISffl-&SllE-3^J:oT^ 
«*S^r*i* «tt*S^»llE-3*>&tt. «>6«fjBK 

(G)) o 

[0 0 5 1] Blltt, B9fc^SLTlFl*i<DAM/F 
Ma>/t— ^llK(D»JO*«a*-r^n-/^BT»*, 
AM/FMn>;WHFTIt AM^A^fi^tCA 
-fny hfi**a*Lfcffl^*a6»»E»llB-nCcfco 
T\ ffifflSrO 0 ^180°cD^^g|^T^iEU, *<D-Jj<D 
mil «StfB;0') *3ttH«*SEBaBlllfcA*b; 3f\ 

r- n jf>f >«««i 1 2* & a* * n§ nmm^- 

ESllB-Kafc'S— 3F©aa (ftffi;180°) SRItt^jBS 

»iiB-4fcckoTra«^risrs. n*-&j*an»:ta* 
iB-2f:j;^TFM»^*n«»t;wpy h«-^tc^n 

«»*S^SllE-3rt<D*J|[»fcJ:oTH«[*fi*Sn 

Mt§. 011i^tAM/FM3>;\- ^HFtCJ:n 
*3**i, B4ICSLfc*»»tttBI«a>AMSEBJ5K» 

[0 0 5 2] B12f4, B9fC^-TAM/FMP>/^— ^1 
lK0ffi(DilIIS:^t0T$»§. B12KS-TAM/F 
50 M3>A- ^11G«, i6C^TAM/FM3>A- ^11 
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ctmmizm&znT^&ytm&^mmntyt^a 

3«> AM/FMZ3>A-^llGX?te. AMWAAflf 

1*1115. fit, A^>X H A112C-3K:<£ 
oTFM U— +f 1 1 1-1 COffi D ^-f >^5S 

*HH-lRtfllE-2fcAaU FMflf«»flc»t/HP 

[0 0 5 3] H13«, 09K:^-rAM/FMri>r?— 9\ 

M3WW11HH AMK«X*«*WUyHB 

F M V~ if 1 11-1 ^P^T £ e 
FMU-1flll-ld^6m**n*3t«jftft«W«^3tttt 
7fe^lK§§llC-ll?2^lg$n, — #*t3fc3ftflE*H«llC-6 

£ a* * tu t) 5 — p d 1 1 c-2\z xjj * nrs^m 

*fc*«<S:ru £6fcfi«WJSE»llC-3, ilMBtraPS 
S11C-4, RtXffifflKte»llC-5S^UT3t3tft*W»ll 
C-6teaM§TA*;*tt*. 3t»ffSWSllC-6lcA**n 

fc*fflr**tt«Ksm ic-5* & ma s n*ft««#fc 

UJ* (D) * 2 MLT, 2 0(£>A*> FAX 7 ^ )\,# \ i£-l 
2fctfllE-2ICAAU FMfl§«BSE»(E)4/Hny h 

mm?) \zttM-?z>o fit, ^stbfecn6 2oo« 

ft«^S««ft«^SHE-3fcJ:t>T«l»[»H^b, 3tt 

St^o H13fcS?-*«»iBtecfctttf, /^nyhOT 
*fflV^*CtK:J:SiJ>6«fjaE»©|l»*3»*4:, S8{c^ 
UfcHJfi»jB <h n«0) AMJKBJt^ F M if ©51* 

[0 0 5 4] ±3fibfc*aWO#*«»l8tt, ± 

mv>mm\zm*>nz>ztte<, ^mmmmt 

IT, H9^-rAM/FM3>A— ^HKJdlft^LT, 0 
7l;^fAM/ F M H > A- lDCDJt««g|Sl 1 2-3© 
ffi*fcS6CHll'-13fc^-r«k'5 3a:A>H/tX7^;V^ 
llE-lRl/llE-2^^S^Cjg^§illE-3*iiin"r5*^* 

[0 0 5 5] jfelc, H15(a)XlXH15(b)*#BBUT* * 
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H15(a)fc*'r3tt(i^ga68«102tt, SLTlJOtfrRfc 
K»6nT^*yijT-fX 1 — ->3 >@B&64:* SLT1 
7tfeiH^2^, «ggg74i, ONU3J<h, rl/tS 
««4*6iflESnt^S, SLTlJte, AM/FM3 
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